Intravitreal injection of anti-vascular endothelial growth factor (VEGF) is currently the standard-of-care treatment for various high-prevalence retinal disorders, including agerelated macular degeneration (AMD), diabetic macular oedema (DMO) and retinal vein occlusion (RVO). The injection is performed under topical anaesthesia, with some patients reporting discomfort during the injection, which could place a significant psychological burden in the long term.
According to the few reports that have investigated pain related to intraocular injections, pain scores are generally low [1, 2] . However, the results relating to potentially associated factors, including age, gender [1] , number of injections [1] and patient anxiety [2] , are variable. In our study, we quantified the incidence and degree of injection-related pain, and investigated the associated risk factors.
We included 229 patients with painless retinal disease (AMD, DMO or RVO) who received intravitreal anti-VEGF (ranibizumab, aflibercept or bevacizumab) injection with a 30 G needle under topical anaesthesia (tetracaine 1%). Before the injection, participants responded to a questionnaire about psychological pain-related elements [3] : general wellbeing, current level of anxiety, perceived quality of the information received and understanding of the treatment indication. The patients were Mean, pain during prior intravitreal injections was also asked. Each of these items was rated on a scale from 0 to 10 following the example of the Edmonton Symptom Assessment System [4] . Immediately after the procedure, participants rated the degree of pain felt during the injection (scale 0-10).
The results revealed pain in 132 participants (58%), which was generally mild (mean pain score 1.7 ± 2.0, median 1.0), but severe (pain score 6-10) in 11 patients (5%) (Fig. 1 ). Univariate analysis identified the following risk factors: preoperative anxiety (p < 0.01), pain during prior intravitreal injections (p < 0.01), chronic use of eye drops (p = 0.01) and quality of preoperative information provided (p = 0.01) ( Table 1) . In multivariate analysis, the degree of anxiety (p < 0.01) and pain during prior injection (p < 0.01) were identified as independent factors ( Table 1) .
The role of anxiety has been reported [2] , which might be related to the quality of preoperative information provided (a significant factor in univariate analysis). Measures that reduce perioperative stress (e.g. calming music) might be helpful [5] . However, we found that the surgeon's estimation of the patient's anxiety was a poor indicator of the actual anxiety level (R 2 = 0.2). Thus, asking the patients about their anxiety would be more informative than relying on the surgeon's impressions.
Previous experience of painful intravitreal injections was an independent pain factor. It might be related to chronic irritation or mild subclinical inflammation of the eye. Thus, the patient's experience needs to be taken into account.
In conclusion, topical anaesthesia for intravitreal injections does not completely eliminate pain. The main independent factors are patient's anxiety and previous painful experiences. High-quality preoperative information, a reassuring surrounding and the use of relaxation technics [5] might be helpful, but this needs to be confirmed in further studies.
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